Pyruvate metabolism by lymphocytes: evidence for an additional ketogenic tissue.
The rate of utilization of pyruvate (at various concentrations) was measured in lymphocytes prepared from rat mesenteric lymph nodes. The quantitative contribution of pyruvate to CO2, lactate, aspartate, alanine, citrate, acetate, acetyl-CoA and ketone bodies accounted for the pyruvate metabolized. Pyruvate utilization was depressed by increasing concentrations of pyruvate. The maximum catalytic activities and selected intracellular distributions of the following enzymes of pyruvate, citrate and acetyl-CoA metabolism were measured: citrate synthase, ATP-citrate lyase, lactate dehydrogenase, acetyl-CoA hydrolase, acetylcarnitine transferase, NAD+- and NADP+- isocitrate dehydrogenases, HMG-CoA lyase, HMG-CoA synthase, Pyruvate dehydrogenase, acetoacetyl-CoA thiolase, 3-oxoacid-CoA transferase, 3-hydroxybutyrate dehydrogenase and pyruvate carboxylase. Acetyl-CoA formed from pyruvate did not contribute to the respiratory energy metabolism of resting lymphocytes. Instead acetyl-CoA was converted to acetoacetate by reactions which may favour the pathway catalyzed by acetoacetyl-CoA thiolase and 3-oxoacid-CoA transferase. Acetate, acetyl- and palmitoyl-carnitine inhibited the decarboxylation of [1-14C] pyruvate. These observations may be connected with the suppression of pyruvate utilization by increased pyruvate substrate concentration. Only very small amounts of either pyruvate or acetate were incorporated into lipids in resting lymphocytes. The amounts incorporated were partitioned in approximately the same pattern into FFA, T.G., cholesterol and cholesterol esters. Taken together the data show that pyruvate metabolism is directed inter alia at the formation of acetoacetate which may serve as a lipid synthesis precursor. When pyruvate utilization and metabolism was enhanced by concanavalin A, then acetoacetate formation was not favoured and from this it is proposed that the acetyl units may then be directed into lipid synthesis and may also make a contribution to the energy metabolism of the activated lymphocyte.